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Operator quantization of the WZNW theory invariant with respect
to an ane Kac-Moody algebra g^ with constrained u^(1)
d
currents is
performed using Dirac's procedure.Upon quantization the initial energy-
momentum tensor is replaced by the g=u(1)
d
coset construction.The s^u(2)
WZNW theory with a constrained u^(1) current is equivalent to the su(2)=u(1)
conformal eld theory.
1.In this article we study the connection between the WZNW theory [1, 2] ,
associated with a simply-laced algebra g, and the g=u(1)
d
conformal eld theory,
whose energy-momentum tensor K
g









These theories for d = r,where r = rank g; are closely related. In [4] Fateev and
Zamolodchikov found that all the elds of the su(2) WZNW theory can be ex-
pressed in terms of the su(2)=u(1) parafermions and a free boson.This relation
and its generalization to the case of arbitrary algebra g were used for computa-




The object of this article is to present a new method of constructing the
g=u(1)
d
,1  d  r; conformal theory from the WZNW theory invariant with
respect to an ane Kac-Moody (KM) algebra g^. It is based on the operator
quantization of the WZNW theory with constraints
H
A
(z)  0; (2)
where H
A
(z); A = 1; : : : ; d; are generators of u^(1)
d
subalgebra of the algebra
g^.Here and in what follows we treat only the holomorphic part. We quantize the
system in terms of the modes ofH
A
(z), which form an algebra of rst and second
1
class constraints.The gauge is xed by an extention of this algebra.The theory
can then be quantized by replacing the initial operators by the operators which
are constructed using Dirac's procedure [7]. This method can be generalized to
other coset conformal theories.
2.The quantization will use the bosonic construction of the KM currents and
Virasoro generator L
g

























































ln(z   w): (5)











































































The commutator relations (9) tell us that the operators H
Ao
are rst class
constraints and the H
An
































are second class ones.





where  are roots of g; s = 1; : : : ; r; and energy-momentum tensor L
g
(z) of
the WZNW theory can be expressed in terms of   using the vertex operator
representation [8, 9, 10].To nd operators which replace J(z) and L
g
(z) in the
constrained theory it is sucient to quantize only the operators  .
Let F and G belong to the space  .According to Dirac's procedure we re-
























where  = (
a
) are the constraints (12). It is easy to see that all the commu-
tators in the right-hand side of (13) are c-functions. Therefore the new commu-
tator is well-dened. Computations show that the nonvanishing commutators




























































































 ] = 0 (16)







































ln(z   w); (18)




j0 >= 0; ~a
i
sn
j0 >= 0 for n > 0 (19)
It follows from (18) that the elds ~'
j
s
















Using the commutator relations (14) and the bosonic construction of the
currents and Virasoro generator of the WZNW theory,one can compute operator
product expansions of these operators in the constrained theory.
These results can be generalized to non-simply-laced algebras using the rep-
resentation of the associated ane KM algebras in terms of the operators   and
fermion elds[11, 12].
3.The energy-momentum tensor L
g
of the WZNW theory for g simply-laced























































where h is the dual Coxeter number of the algebra g, c
i






Let us consider this operator in the constrained theory where the elds '
i
s
are replaced by ~'
i
s
.Substituting (20) into (21), we get
L
g






Thus the energy-momentum tensor of the constrained WZNW theory can be
written in the coset g=u(1)
d
form.
























































































































('(z)). This proves the equivalence of
the constrained su(2) WZNW theory to the su(2)=u(1) theory.
In conclusion using canonical quantization techniques we have quantized the
WZNW theory invariant with respect to an ane KM algebra g^ with constrained
u^(1)
d
currents.We have shown that Virasoro algebra of the constrained theory is
the g=u(1)
d
coset Virasoro algebra.In the case of su(2)=u(1) this correspondence
also works for the currents.It seems likely that the g=u(1)
d
conformal eld theory
is equivalent to the constrained WZNW theory.It would be interesting to study
the g^ WZNW theory with arbitrary constrained current algebra
^
h  g^ and
compare it with the g=h conformal eld theory.
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